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[57] ABSTRACT 

A home health care system utilizing a community an- 
tenna television CATV system controls two-way com- 
munication between a doctor's terminal in a medical 
office and each of a plurality of subscriber's terminals 
with the aid of a multiple channel access MCA system 
line controller. The line controller selects an unused 
communication channel to connect monitoring televi- 
sion receiving television cameras, sender-receiver ter- 
minals, and data terminals at the doctor's terminal and a 
subscriber's terminal, so that the doctor can directly 
interrogate patients at home, and the patients can be 
automatically monitored at home using images and 
voice by the doctor in the medical office, without hin- 
drance to normal CATV broadcasting. 

11 Claims, 4 Drawing Sheets 
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various kinds of information required for other medical 

HOME HEALTH CARE SYSTEM WHICH examinations and treatments. 

EMPLOYS A TWO-WAY COMMUNITY ANTENNA or™,.™ ^ ^ „^t^x T 

TELEVISION NETWORK TO PERMIT SUMMARY OF THE INVENTION 

COMMUNICATION BETWEEN A DOCTOR AND 5 The present invention was made in order to solve the 

PATIENTS AT DIFFERENT LOCATIONS above-mentioned prior art problem. 

It is therefore an object of the present invention to 

BACKGROUND OF THE INVENTION provide a home health care system by which a doctor 

1 A r +u t can directly interrogate patients at home without hin- 

1. rield oi the invention , ^ ^, iv j A - r A , . 

npt _ , . , . . , _ , 10 drance to the normal broadcasting of CATV and m 

The present invention relates to a home health care - ^ , . . Al _ , f , 

. i_- i_ ,-1- A . which patients staying in the houses of subscribers can 

system which utilizes a two-way community antenna , ^ K . f , , , , 

♦ i ■ ■ ^ ATt; ^ i * ui j * / j- *i be automatically momtored using images and sounds by 

television CATV network to enable a doctor to directly cen tral e ui ment 

interrogate padente at home and to monitor the condi- ^ n „g^Sfa the above-mentioned object, a first 
°f e . p J; eD i . « » 15 aspect of the present invention provides that a home 
ZDescnption of the Related Art health care system includes central equipment constitut- 
FIG. 4 is a block diagram showing the configuration . a ^ C ATV network, a doctor's terminal in a 
of a home health care system utumng a pnor art two- office ^ ^ ^ Qr ft ^ rf subscriber » s 
way CATV network. In FIG. 4, the reference numeral terminals to ^ cen ^ equipmeil t through 
1 designates central equipment haying an exchange 2Q ^s^sion lines , and lme controUing means for assign- 
Transmission hues 2 comprised of bidirectional coaxial m m umised channel 33 a telecommunication channel 
cables are connected to the central equipment 1 A between the doctors tenmnal and each of the subscrib- 
video telephone 3 which is mstalled m a medical office er > s terminals there ^ t0 mutual communica- 
hke a hospital, a doctor's office and so on is also con- tiom between ^ medkal office ^ ^ of ^ sub . 

nectedtothe^aiisi^^^ 25 scri bers by a multiple channel access MCA system, and 

of video telephones 4 which are installed in the houses the dQC%ofs ^ ^ medical office md ^ ch of 

of subscribers. tbe subscr iber's terminals include equipment for en- 

In the home health care system havmg such a config- ablillg voice ^ data communication to be per- 

uration, when a doctor examines a patient at home, the fonned when ^ telecommunication channel is estab- 

doctor and the patient communicate with each other 30 i^ed 

using the video telephone 3 installed in the medical A second of ^ home health care system of 

office or the like and the video telephone 4 installed in ^ present mven tion provides that emergency commu- 

the subscnber's house through voice and image, nication means may be included in each of the subscrib- 

thereby to perform the medical examination and treat- er » s tenninals and emergency display means for display- 

ment 35 ing emergency signals may be included in the terminal 

A typical CATV system transmits image and infor- m ^ me dical office, 

mation to demanders through coaxial cables or optical ^ a ^ d aspect of the home health care system of the 

cables. FIG. 5 is a block diagram showing the configu- present invention, on the basis of an instruction issued 

ration of a prior art CATV system. In FIG. 5, reference f ram doctor's terminal in the medical office, the 

numeral 10 designates central equipment which acts as 40 subscriber's tenninals are switched in sequence at pre- 

a supply source for supplying the image and voice infor- determined intervals of time, so that the condition of 

mation through transmission lines 20. patients staying in the houses of the subscribers can be 

In the central equipment 10, reference numeral 11 automatically monitored by way of images and voice 

designates a head end as an interface to the transmission communication using the terminal in the medical office, 

lines 20; reference numeral 12 designates a VHF an- 45 According to the first aspect of the present mvention, 

tenna for receiving broadcast radio waves; reference since the MCA system is incorporated in the CATV 

numeral 13 designates a UHF antenna for receiving network, a doctor can examine patients at home by 

broadcast radio waves; reference numeral 14 designates utilizing audio video, and data communication without 

studio equipment for producing sustaining programs; hindrance to the normal CATV broadcasting, 

the reference numeral 15 designates an image switching 50 According to the second aspect of the present inven- 

controller for switching an image to a new image; and tion, by operating the emergency communication 

reference numeral 16 designates a return image receiver means, a doctor in the medical office can be informed 

for receiving a video signal and voice information sent immediately of the condition and the like of patients, 

from a subscriber. Moreover, reference numerals 40 and According to the third aspect of the present inven- 

50 designate subscriber's terminals which are connected 55 tion, the subscriber's tenninals are switched in sequence 

to the transmission lines and receive through television by a doctor in the medical office to pick up image and 

receivers 42 and 52 video and voice information sent voice information indicating the conditions of the pa- 

from the central equipment 10 through converters 41 tients, whereby the doctor can monitor the condition of 

and 51. Incidentally, reference numeral 53 designates a the patients from his medical office, 

television camera for sending a return video signal to 60 Incidentally, a CATV system incorporated with an 

the central equipment 10. MCA system to establish communication of images and 

The home health care system of the abovementioned voice information between subscribers is disclosed in 

prior art utilizes the CATV system. detail in JP-A-1-200887 by Satoh et al. 

In the home health care system in the prior art, how- Moreover, a CATV system, which the subscriber can 

ever, only the band . for video signals of feed and return 65 access through a branch transmission line employing 

directions is used to perform medical examination and leaky coaxial cables, is disclosed in JP-A-63206077. The 

treatment by interview. Therefore, there arises a prob- reference shows an MCA system employed in the 

lem in that communication cannot be performed for the CATV system. 
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™™, w „ which are connected to the television camera control- 

BRIEF DESCRIPTION OF THE DRAWINGS ling circuit 135. 

FIG. 1 is a block diagram showing the configuration The subscriber's terminal 140 includes a converter 

of a home health care system according to an embodi- 141 for a normal CATV system which is connected to 

ment of the present invention; 5 the transmission lines 120, a television receiver 142 

FIG. 2 is a diagram useful in explaining the principle which is connected to the converter 141, a transmitter- 

of operation of an MCA line controller in the embodi- receiver for the MCA system 143 which is connected to 

ment of the present invention; the transmission lines 120, a sender-receiver terminal 

FIG. 3A is a time chart showing a method of switch- 144, a data terminal 145 such as a facsimile, and an 

ing terminals for automatic monitoring of patients using 1° emergency communication unit 146 with an automatic 

a synchronizing signal; dial which are individually connected to the transmit- 

FIG. 3B is a time chart showing a terminal switching ter-receiver 143, a television camera controlling circuit 

method for automatic monitoring of patients using indi- 147 for medical examinations which is connected to the 

vidua! dialing signal; transmission lines 120 and is controlled by the transmit- 

FIG. 4 is a block diagram showing the configuration 15 ter-receiver 143, and a television receiver 148 for moni- 

of a prior art home health care system; and torin S 311(5 a camera 149 for return which ** e 

FIG. 5 is a block diagram showing the configuration to Revision camera controlling circuit 

of a prior art CATV system. 147 * 0x1 other ***** terminal 150 for the 

CATV system includes a converter 151 which is con- 

DESCRIPTION OF THE PREFERRED 20 nected to the transmission lines 120, a television re- 

EMBODIMENTS ceiver 152 which is connected to the converter 151, and 

Preferred embodiments of the present invention will a camera 153 for return images which is connected to 

hereinafter be described with reference to the accompa- the transmission lines * 

nvinff drawings Now, the operation of the above-mentioned embodi- 

FIG. 1 shows the configuration of a home health care 25 ^^L^T^ * A ~ , ^ „ n 

system according to an embodiment of the present in- . t W ^ en t the doctor > tfflmnd m the medical office 130 

rift intends to communicate with one of the subscriber's 

ve ? - r , --a j • x , tenninals 140, a doctor dials the telephone number of 

In FIG 1, reference numeral 110 desires central ^ subscriber , s terminal fusing the sender- 
equipment constituting a two-way CATV network; 3Q ^£ n ^ connect between the 
reference numeral 120 designates bidirectional transmis- doctor , s UtxM md ^ a^ted subscriber's termi- 
sion lines which are connected to the central equipment ^ M ^ ^ ^ ^ U7 ^ one of 
110 and are comprised of coaxial cables or optical ca- ^ channds ^ a communication channel be- 
bles; reference numeral 130 designates a doctor's termi- tween ^ transmitter-receivers for the MCA system 
nal which is connected to the bidirectional transmission 35 131 ^ 143 ^ ^ between both the terminals 
lines 120 and is installed in a medical office like a hospi- 120 and 140 is secured, the control circuits 135 and 147 
tal, a doctor's office and so on; reference numeral 140 of both ^ terminals are operated, and as a result, the 
designates a plurality of subscriber's terminals located in monitering television receivers 136 and 148 for medical 
the houses of the subscribers which are connected to the examination and treatment and the cameras for return 
bidirectional transmission lines 120; and reference nu- ^ images 137 and 149 of both the terminals are connected 
meral 150 designates a usual terminal for CATV which t0 me line. Moreover, the sender-receiver terminals 132 
is connected to the bidirectional transmission lines 120. and 144 0 f both the tenninals are also connected to the 

The central equipment 110 includes a head end 111 ^ so that a telephone call between the doctor and the 

for the two-way CATV system, an antenna 112 for patient by voice and image can be performed, i.e., the 

VHF and UHF which is connected to the head end 111, 45 doctor can interrogate directly the patient at home, 

an antenna 113 for satellite broadcasting which is con- Moreover, if necessary, information is transmitted be- 

nected to the head end 111, studio equipment 114 for tween both of the data terminals 133 and 145, so that 

producing sustaining programs which is connected to various kinds of data can be transferred in real time and 

the head end 111, an image switching controller 115 stored. 

which is connected to the head end 111, a receiver 116 50 When a button 200, which could comprise a switch 

for receiving return video signals which is connected to on the emergency communication unit 146 within the 

the head end 111 and the image switching controller subscriber's terminal 140 is pushed in an emergency by 

115, and a line controller 117 which is connected to the the subscriber, the doctor's terminal in the medical 

head end 111 and assigns the data channels to the re- office 130 is automatically dialed through the MCA 

spective terminals to perform the control by the multi- 55 hne. Thus, the emergency signal displaying unit 134 of 

pie channel access MCA system. The doctor's terminal the doctor's terminal 130 is actuated, and as a result, 

in the medical office 130 includes a transmitter-receiver patient information such as the address and the name, 

131 for the MCA system which is connected to the and other necessary information of the subscriber who 

transmission lines 120, a sender-receiver terminal (or a has performed the emergency commumcation are dia- 

telephone set) 132, a data terminal (a facsimile, a per- 60 played on the emergency signal displaying unit 134, or 

sonal computer, a movable terminal or the like) 133 and printed out. Thus, it is possible to effectively support of 

a display unit 134 for displaying emergency signals the rescue work for the patient at home, 

which are individually connected to the transmitter- FIG. 2 shows the principle of the operation of the 

receiver 131, a television camera controlling circuit 135 MCA line controller 117. In FIG. 2, the bidirectional 

for medical examinations which is connected to the 65 transmission lines 120 to which the MCA line controller 

transmission lines 120 and is controlled by the transmit- 117 are connected include a control line C having one 

ter-receiver 131, and a television receiver 136 for moni- channel and a plurality of telecommunication lines SI to 

toring and a camera 137 for generating return images Sn having respective channels. The doctor's terminal 
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130 in the medical office, the subscriber's terminals 140 
and the usual terminals 150 for the CATV system are 
connected to the control line C and the telecommunica- 
tions lines SI to Sn. 

What will be described next is the procedure when, 5 
for example, the doctor's terminal 130 communicates 
with a subscriber's terminal 140. 

(a) The doctor's terminal 130 sends a signal for the 
communication with the subscriber's terminal 140 
through the control line C. 10 

(b) The line controller 117 always monitors the con- 
trol line C to pick up the above-mentioned signal on the 
control line C. Then, the line controller 117 selects an 
unused channel line out of the telecommunication lines 

SI to Sn to assign this unused channel line as the tele- 15 
communication channel between the doctor's terminal 
130 and the terminal 140, and sends the information to 
the terminals through the control line C. 

(c) Then, both the terminals 130 and 140 automati- 
cally tune to the assigned telecommunication channel 20 
line to secure communication between the terminals. 

(d) The assignment to the telecommunication lines SI 
to Sn may be changed at every request Thus, the tele- 
communication lines are used in common among the 
plurality of subscriber's terminals. 25 

FIG. 3A and FIG. 3B are time charts useful in ex- 
plaining a terminal switching method in the specific 
case where the patients at home, such as a plurality of 
elderly persons who are bedridden are automatically 
monitored by the medical office. FIG. 3 A is a time 30 
chart showing a terminal switching method which uti- 
lizes a synchronizing signal, and FIG. 3B is a time chart 
showing a terminal switching method which utilizes an 
individual dial signal. 

In the terminal switching method using a synchroniz- 35 
ing signal, the synchronizing signal SYN is sent from 
the doctor's terminal 130 in the medical office to each of 
the subscriber's terminals A, B and C using a channel S 
of the MCA system. In the subscriber's terminals A, B 
and C, the cameras and the sender-receiver terminals 40 
are automatically connected to the respective lines, 
which have been automatically assigned, at predeter- 
mined intervals of time T. Then, the voice information 
and the images which have been sent from the cameras 
and the sender-receiver terminals are received in the 45 
time sharing manner by the monitoring television re- 
ceiver and the transmitter-receiver of the doctor's ter- 
minal 130 in the medical office. As a result, a plurality of 
patients can be automatically monitored. 

In the terminal switching method using individual 50 
dial signal, individual dial signals 16a, 16b and 16c are 
sent in sequence at predetermined intervals of time from 
the doctor's terminal 130 to the subscriber's terminals 
A, B and C through the channel S, respectively. As a 
result, after respective lines are established for a prede- 55 
termined period of time T, and the cameras and the 
sender-receiver terminals which are installed in the 
subscriber's terminals are actuated, the images and the 
voice information which have been sent from the sub- 
scriber's terminals are received in a time sharing manner 60 
by the monitoring television receiver and the transmit- 
ter-receiver of the doctor's terminal 130 in the medical 
office. Thus, a plurality of patients can be automatically 
monitored. 

Incidentally, it should be noted that the present in- 65 
vention is not limited to the configuration shown in the 
above-mentioned embodiment, and variations may be 
made by one skilled in the art as fall within the scope of 
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the appended claims without departing from the spirit 
of the invention. 

As will be apparent from the above-mentioned em- 
bodiment, according to the present invention, an MCA 
system which is different its frequency band is incorpo- 
rated in a two-way CATV system, and the normal 
CATV channels a two-way video channel for home 
health care, and a MCA system channel for receiving 
and sending voice and various other kinds of data are 
used, so that a doctor can examine and treat patients at 
home through communication which includes images, 
voices and various kinds of other data, without hin- 
drance to the normal CATV broadcasting, and the 
doctor can immediately check patients receiving medi- 
cal treatment in cooperation with nurses and helpers. 

Moreover, by operating the emergency communica- 
tion means of the subscriber's terminal, a doctor in the 
medical office can be informed of the conditions of a 
patient's health. 

Further, the home health care system of the present 
invention is designed in such a way that by utilizing the 
MCA system, a plurality of terminals of patients at 
home can be switched in sequence to be controlled by a 
doctor in a medical office. Therefore, the condition of 
the patients at home can be automatically monitored 
utilizing images and the voice communication by the 
doctor. 

What is claimed is: 

1. A home health care system in a two-way commu- 
nity antenna television network, said system compris- 
ing; 

a central equipment controlling said two-way com- 
munity antenna television network; 

bidirectional transmission lines connected to said 
central equipment and including a control channel 
and a plurality of telecommunication channels; 

a doctor's terminal in a medical office connected to 
said bidirectional transmission lines; and 

at least one subscriber's terminal connected to said 
bidirectional transmission lines, 

wherein said central equipment includes line control 
means, monitoring said control channel, for con- 
trolling said telecommunication channels in the 
manner of a multiple channel access MCA system, 

wherein said line control means selects an unused 
telecommunication channel and assigns said unused 
telecommunication channel for communication 
between said doctor's terminal and said at least one 
subscriber's terminal, 

wherein said doctor's terminal includes means for 
generating video and audio signals, an MCA trans- 
mitter-receiver for providing and receiving signals 
to and from said assigned telecommunication chan- 
nel, and means for receiving and displaying emer- 
gency signals provided by said at least one sub- 
scriber's tenninal, and 

wherein said at least one subscriber's terminal in- 
cludes means for generating video and audio sig- 
nals and means for generating data signals, an 
MCA transmitter-receiver for providing and re- 
ceiving signals to and from said assigned telecom- 
munication channel, and an emergency communi- 
cation unit including a button for automatically 
dialing to the doctor's terminal for displaying pa- 
tient information, 

thereby to provide two-way video and audio commu- 
nication between said doctor and said subscribers 
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and data communication from said subscribers to emergency communication unit means, having an 

said doctor. emergency button, for automatically emitting a 

2. A home health care system according to claim 1, dialing signal which designates the health care 
wherein said at least one subscriber's terminal comprises provider's terminal if the emergency button is man- 
a plurality of subscriber's terminals, and wherein said S ually actuated, and 

doctor's terminal includes means for generating com- second interface means for connecting the voice 

mand signals to sequentially enable said subscriber's sender-receiver terminal, the television camera, 

terminals for predetermined intervals of time, thereby and the emergency communication unit means of 

to automatically .monitor patients at home through said the patient's terminal to the at least one transmis- 

doctor's terminal. 10 sion line, the second interface means including a 

3. A home health care system according to claim 1, multiple channel access transmitter-receiver, and 
wherein said means for generating video and audio wherein the emergency signal output unit in the 
signals include a television camera, and wherein said health care provider's terminal comprises means 
means for providing and receiving signals includes a for outputting patient information concerning a 
sender-receiver terminal and a monitoring television IS patient whose emergency button has been actu- 
receiver. ated. 

4. A home health care system according to claim 1, 6. The home health care system of claim 5, wherein 
wherein the means for receiving and displaying emer- the voice sender-receiver terminal in the health care 
gency signals displays the name and address of a sub- provider's terminal is a telephone set having means for 
scriber whose button has been actuated. 20 permitting the health care provider to selectively gener- 

5. A home health care system, comprising: ate dialing signals which designate a predetermined 
a two-way television network which includes patient's terminal. 

at least one transmission line providing a control 7. The home health care system of claim 6, wherein 

channel and a plurality of communication chan- the voice sender-receivers in the patient's terminals are 

nels, 25 telephone sets. 

a plurality of subscriber's terminals connected to the 8. The home health care system of claim 5, wherein 

at least one transmission line, and the health care provider's terminal further comprises 

central equipment for controlling the television net- means for emitting a sequence of dialing signals which 

work, the central equipment being connected to designate a sequence of patient's terminals so that the 

the at least one transmission line, the central equip- 30 health care provider can monitor the patients in se- 

ment including line control means for monitoring quence. _ 

the control channel and assigning an unused chan- 9. TheTnome healtfl caresyster fe of claim 5, wherein 

nel for communication between two of the plural- Jfegjiea ltn care(provjder^ terminal further comprises a 

ity of subscriber's terminals when one of the two ( Jelevisloh cameraj wEiclTis connected to the interface 

subscriber's terminals emits a dialing signal on the 35 means of the health care provider's terminal so that the 

control channel designating the other of the two health care provider can send image data to the patient's 

subscriber's terminals, terminals, and wherein each of the pati ent's terminals 

wherein the plurality of subscriber's terminals include further comprises a^ elevision monj toj) which is con- 

a health care provider's terminal which comprises nected to the interface means ot Uiepatient's terminal so 

a voice sender-receiver terminal, 40 that image data fr om the health care provider's terminal 

a television monitor, (can be displayed a television receiver, and a converter 

an emergency signal output unit, and connecting the television receiver to the at least one 

first interface means for connecting the voice sender- transmission line, 

receiver terminal, the television monitor, and the 10. The home health care system of claim 5, wherein 

emergency signal output unit to the at least one 45 the patient information that is output by the emergency 

transmission line, the first interface means includ- signal output unit in the health care provider's terminal 

ing a multiple channel access transmitter-receiver, when a patient's emergency button has been actuated 

wherein the plurality of subscriber's terminals addi- includes the patient's name and address, 

tionally include a plurality of patient's terminals, 11. The home health care system of claim 5, wherein 

each of which comprises 50 the closed-circuit television network is a community 

a voice-sender-receiver terminal, antenna television network. 

a television camera, * * * * * 
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